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LIGHT EMITTING APPARATUS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to light emitting apparatus 

having a semiconductor light emitting element and a multi 
layer chip varistor. 

2. Related Background Art 
The conventionally knoWn light emitting apparatus 

includes one having a semiconductor light emitting element, 
and a varistor connected in parallel to the semiconductor light 
emitting element (e. g., cf. Japanese Patent Application Laid 
Open No. 2001-15815). In the light emitting apparatus 
described in Japanese Patent Application Laid-Open No. 
2001-15815, a light re?ecting plate is located around the 
semiconductor light emitting element. 

SUMMARY OF THE INVENTION 

The light emitting apparatus described in the Laid-Open 
No. 2001-15815 is required to secure a space for arrangement 
of the light re?ecting plate around the semiconductor light 
emitting element. For this reason, it is di?icult to achieve 
doWnsiZing of the Whole light emitting apparatus. HoWever, if 
the light re?ecting plate is excluded for doWnsiZing, luminous 
e?iciency Will degrade. 
An object of the present invention is therefore to provide a 

light emitting apparatus achieving a high luminous e?iciency 
and enabling doWnsiZing. 
A light emitting apparatus according to the present inven 

tion is a light emitting apparatus comprising: a multilayer 
chip varistor having a laminate body comprising a varistor 
layer, and a plurality of internal electrodes arranged so as to 
interpose the varistor layer betWeen the internal electrodes, 
and a plurality of external electrodes formed on an outer 
surface of the laminate body and connected each to corre 
sponding internal electrodes out of the plurality of internal 
electrodes; a semiconductor light emitting element disposed 
on the multilayer chip varistor and connected to the plurality 
of external electrodes so as to be connected in parallel to the 
multilayer chip varistor; and a re?ecting layer disposed 
betWeen the multilayer chip varistor and the semiconductor 
light emitting element and adapted to re?ect light generated 
by the semiconductor light emitting element. 

In the light emitting apparatus according to the present 
invention, the re?ecting layer is disposed betWeen the multi 
layer chip varistor and the semiconductor light emitting ele 
ment, Whereby the re?ecting layer can re?ect light traveling 
toWard the multilayer chip vari stor, out of the light generated 
by the semiconductor light emitting element. Therefore, the 
apparatus is able to achieve a high luminous e?iciency. As the 
re?ecting layer is located betWeen the multilayer chip varistor 
and the semiconductor light emitting element, there is no 
need for securing an extra space around the semiconductor 
light emitting element. Therefore, it becomes feasible to 
achieve doWnsiZing of the Whole light emitting apparatus. 

Preferably, the re?ecting layer contains a glass and a metal. 
In this case, the re?ecting layer is a layer in Which the metal 
is dispersed in the glass. Since the re?ecting layer contains the 
glass, the re?ecting layer can be obtained as one Without 
electrical conductivity. Therefore, a short circuit can be pre 
vented betWeen the external electrodes of the multilayer chip 
varistor. When the re?ecting layer contains the glass, the 
re?ecting layer can be one With excellent heat resistance. 
Since the re?ecting layer contains the metal, it can securely 
re?ect the light generated by the semiconductor light emitting 
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2 
element. As the re?ecting layer contains the metal, it has a 
good thermal conductivity and thus can e?iciently dissipate 
heat from the semiconductor light emitting element. 

Preferably, the re?ecting layer contains a resin and a metal. 
In this case, the re?ecting layer is a layer in Which the metal 
is dispersed in the resin. Since the re?ecting layer contains the 
resin, the re?ecting layer has electric insulation. Therefore, a 
short circuit can be prevented betWeen the external electrodes 
of the multilayer chip varistor. When the re?ecting layer 
contains the resin, it becomes easier to form the re?ecting 
layer and it is feasible to achieve good adhesion betWeen the 
multilayer chip varistor or the semiconductor light emitting 
element and the re?ecting layer. Furthermore, since the 
re?ecting layer contains the metal, it can securely re?ect the 
light generated by the semiconductor light emitting element. 
As the re?ecting layer contains the metal, it has a good ther 
mal conductivity and thus can e?iciently dissipate heat from 
the semiconductor light emitting element. 

Preferably, the re?ecting layer contains a glass and a metal 
oxide. In this case, since the re?ecting layer contains the 
glass, the re?ecting layer can be obtained as one Without 
electrical conductivity and With su?icient heat resistance. 
Since the re?ecting layer contains the metal oxide, it can 
securely re?ect the light generated by the semiconductor light 
emitting element and the electric insulation of the re?ecting 
layer can be further enhanced. Since the metal oxide has good 
dispersibility in glass, it is easy to form the re?ecting layer in 
Which the metal oxide is uniformly dispersed and Which has 
little characteristic variation. Since the re?ecting layer con 
tains the glass and metal oxide, the re?ecting layer can be one 
With a relatively small coef?cient of thermal expansion. As a 
result, the re?ecting layer can be prevented from being dis 
torted or broken or from cracking. 

Preferably, the re?ecting layer contains s resin and s metal 
oxide. In this case, since the re?ecting layer contains the 
resin, the re?ecting layer has electric insulation. When the 
re?ecting layer contains the resin, it becomes easy to form the 
re?ecting layer and it is feasible to achieve good adhesion 
betWeen the multilayer chip varistor or the semiconductor 
light emitting element and the re?ecting layer. Furthermore, 
since the re?ecting layer contains the metal oxide, the re?ect 
ing layer can securely re?ect the light generated by the semi 
conductor light emitting element and the electric insulation of 
the re?ecting layer can be further enhanced. 

Preferably, the re?ecting layer contains a glass and a poW 
der consisting of a metal, and the poWder consisting of the 
metal is coated With a metal oxide. In this case, since the 
re?ecting layer contains the glass, the re?ecting layer can be 
obtained as one Without electrical conductivity and With suf 
?cient heat resistance. Since the poWder consisting of the 
metal is coated With the metal oxide, it is feasible to improve 
the dispersibility of the poWder consisting of the metal in the 
glass and to further enhance the electric insulation of the 
re?ecting layer Without reduction in re?ection e?iciency. 

Preferably, the re?ecting layer contains a resin and a poW 
der consisting of a metal, and the poWder consisting of the 
metal is coated With a metal oxide. In this case, since the 
re?ecting layer contains the resin, the re?ecting layer can be 
obtained as one Without electrical conductivity and With easi 
ness of formation and good adhesion. By using the metal 
poWder coated With the metal oxide, it becomes feasible to 
enhance the dispersibility of the poWder consisting of the 
metal in the resin and to further enhance the electric insulation 
of the re?ecting layer Without reduction in re?ection e?i 
ciency. 

Preferably, the re?ecting layer has a thin ?lm layer consist 
ing of a metal. In this case, the metal can securely re?ect the 
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light generated by the semiconductor light emitting element. 
Since the thin ?lm layer is used, the thickness of the re?ecting 
layer can be made smaller. As a result, the light emitting 
apparatus can be more doWnsiZed. 

The re?ecting layer preferably contains at least one of Ag, 
Al, Ti, and Ni as the metal. Since Ag, Al, Ti, and Ni have the 
re?ectance higher than those of the other common metals, 
they can increase the re?ection e?iciency of the re?ecting 
layer. Therefore, the luminous ef?ciency of the light emitting 
apparatus can be further enhanced. 

The re?ecting layer preferably contains at least one of 
silicone resin, polytetra?uoroethylene, polyethylene tereph 
thalate, and xylene resin as the resin. When these materials 
are used, the re?ecting layer With high electric insulation can 
be obtained With certainty. It is also feasible to securely 
enhance easiness of formation of the re?ecting layer and 
adhesion betWeen the multilayer chip vari stor or the semicon 
ductor light emitting element and the re?ecting layer. 

The re?ecting layer preferably contains at least one of 
A1203, TiO2, SiO2, and ZrO2 as the metal oxide. Since A1203, 
TiO2, SiO2, and ZrO2 have the re?ectance higher than those of 
the other common metal oxides, they can further enhance the 
re?ection ef?ciency of the re?ecting layer. 

Preferably, the re?ecting layer is formed on a surface of the 
multilayer chip varistor opposing the semiconductor light 
emitting element. In this case, the re?ecting layer and the 
multilayer chip varistor can be formed together. Preferably, 
the re?ecting layer is formed on a surface of the semiconduc 
tor light emitting element opposing the multilayer chip varis 
tor. In this case, the re?ecting layer and the semiconductor 
light emitting element can be formed together. When the 
apparatus is constructed using the multilayer chip varistor or 
the semiconductor light emitting element and the re?ecting 
layer formed together as described above, it becomes easier to 
assemble the light emitting apparatus. 

Preferably, the semiconductor light emitting element is 
?ip-chip bonded or Wire bonded onto the multilayer chip 
varistor. In this case, the semiconductor light emitting ele 
ment can be placed on the multilayer chip varistor, Without 
need for provision of a support member for supporting the 
semiconductor light emitting element. Therefore, the entire 
light emitting apparatus can be further doWnsiZed. 

Another light emitting apparatus according to the present 
invention is a light emitting apparatus comprising: a multi 
layer chip vari stor having a vari stor element body comprising 
a varistor layer and a plurality of internal electrodes opposed 
to each other so as to interpose the varistor layer betWeen the 
internal electrodes; a semiconductor light emitting element 
disposed on the multilayer chip varistor and electrically con 
nected to the plurality of internal electrodes so as to be con 
nected in parallel to the multilayer chip varistor; and a re?ect 
ing portion disposed betWeen the multilayer chip varistor and 
the semiconductor light emitting element and adapted to 
re?ect light generated by the semiconductor light emitting 
element; Wherein the re?ecting portion has: a ?rst re?ecting 
layer for diffusely re?ecting incident light; and a second 
re?ecting layer disposed betWeen the ?rst re?ecting layer and 
the multilayer chip varistor and adapted to specularly re?ect 
incident light. 

In the light emitting apparatus according to the present 
invention, the re?ecting portion is disposed betWeen the mul 
tilayer chip varistor and the semiconductor light emitting 
element, and thus the re?ecting portion re?ects light traveling 
toWard the multilayer chip varistor out of the light generated 
by the semiconductor light emitting element. At this time, 
since the re?ecting portion has the ?rst re?ecting layer and the 
second re?ecting layer, the light traveling from the semicon 
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4 
ductor light emitting element toWard the multilayer chip 
varistor is incident to the ?rst re?ecting layer and is diffusely 
re?ected. Then the light transmitted by the ?rst re?ecting 
layer is specularly re?ected by the second re?ecting layer. 
Therefore, as the re?ecting portion has the ?rst re?ecting 
layer and the second re?ecting layer, an extremely high lumi 
nous e?iciency can be achieved. Since the re?ecting portion 
is located betWeen the multilayer chip varistor and the semi 
conductor light emitting element, there is no need for secur 
ing an extra space around the semiconductor light emitting 
element. Therefore, the entire light emitting apparatus can be 
doWnsiZed. 

Preferably, the ?rst re?ecting layer is a glass layer in Which 
a metal is dispersed. In this case, the ?rst re?ecting layer has 
electric insulation and can suppress occurrence of a short 
circuit in the multilayer chip varistor. Since the ?rst re?ecting 
layer is the glass layer, the ?rst re?ecting layer can be one With 
excellent heat resistance. Since the metal is dispersed in the 
glass layer, incident light can be diffusely re?ected With cer 
tainty. Since the metal is dispersed in the glass layer, the ?rst 
re?ecting layer has a relatively good thermal conductivity and 
can e?iciently dissipate heat from the semiconductor light 
emitting element. 

Preferably, the ?rst re?ecting layer is a glass layer in Which 
a metal oxide is dispersed. In this case, the ?rst re?ecting 
layer has electric insulation and can suppress occurrence of a 
short circuit in the multilayer chip varistor. Since the ?rst 
re?ecting layer is the glass layer, the ?rst re?ecting layer can 
be one With excellent heat resistance. Since the metal oxide is 
dispersed in the glass layer, incident light can be diffusely 
re?ected With certainty and the electric insulation of the ?rst 
re?ecting layer can be further enhanced. Since the metal 
oxide has good dispersibility in glass, the metal oxide is 
uniformly dispersed and the ?rst re?ecting layer has little 
characteristic variation. When the ?rst re?ecting layer con 
tains the glass and metal oxide, the coe?icient of thermal 
expansion is relatively small. For this reason, the ?rst re?ect 
ing layer can be prevented from being distorted or broken or 
from cracking. 

Preferably, the ?rst re?ecting layer is a glass layer in Which 
a metal coated With a metal oxide is dispersed. In this case, the 
?rst re?ecting layer has electric insulation and can suppress 
occurrence of a short circuit in the multilayer chip varistor. 
Since the ?rst re?ecting layer is the glass layer, the ?rst 
re?ecting layer can be one With excellent heat resistance. 
Since the metal is coated With the metal oxide, it is feasible to 
enhance the dispersibility of the metal in glass and to further 
enhance the electric insulation of the ?rst re?ecting layer 
Without reduction in re?ection e?iciency. 

The metal is preferably at least one metal selected from the 
group consisting of Ag, Al, Ti, and Ni. Since Ag, Al, Ti, and Ni 
have the re?ectance higher than those of the other common 
metals, they can increase the re?ection e?iciency of the ?rst 
re?ecting layer. Therefore, the luminous ef?ciency of the 
light emitting apparatus can be further increased. 
The metal oxide is preferably at least one metal oxide 

selected from the group consisting of A1203, TiO2, SiO2, and 
ZrO2. SinceAl2O3, TiO2, SiO2, and ZrO2 have the re?ectance 
higher than those of the other common metal oxides, they can 
further enhance the re?ection ef?ciency of the ?rst re?ecting 
layer. 

Preferably, the second re?ecting layer is a metal layer. In 
this case, the second re?ecting layer can specularly re?ect the 
light transmitted by the ?rst re?ecting layer, With certainty. 
The metal layer is preferably comprised of at least one 

metal selected from the group consisting of Ag, Al, Ti, and Ni. 
Since Ag, Al, Ti, and Ni have the re?ectance higher than those 


























